Background/Aims: Recurrence of ischemic colitis (IC) has not been studied extensively. The aim of this study was to investigate the characteristics of recurrent IC in the community setting and to identify any risk factors. Methods: We conducted a retrospective study in two community hospitals. Medical records of patients with IC from January 2007 to January 2013 were reviewed. Demographic details, clinical features, co-morbidities, concomitant use of medications, laboratory studies, imaging findings, endoscopic and histological features, surgery, hospital stay, and death within 30 days were collected. Patients were divided into two groups (recurrent IC group, non-recurrent IC group). Results: A total of 118 patients with IC were identified. IC recurred in 10 patients (8.5%) during the study period. Half of the patients in the recurrent IC group were current smokers as compared to only 18.7% of patients in the non-recurrent group. In the recurrent IC group, 20.0% of patients never smoked as compared to 61.7% in the non-recurrent group (p=0.027). Abdominal aortic aneurysm (AAA) was more frequent in the recurrent IC group (40.0% vs. 4.7%; p=0.003). No differences in other clinical symptoms, CT scan findings, comorbidities, endoscopic features, or use of concomitant medications were observed between the two groups. The need for surgical intervention, blood transfusion, intensive care unit stay, mechanical ventilation, length of hospital stay, and anatomic location of affected segments did not differ between the two groups. Conclusions: IC recurred in 8.5% of patients during the six-year study period. Current smoking status and presence of AAA were identifying risk factors for recurrence of IC. (Korean J Gastroenterol 2014;63:283-291) 
INTRODUCTION
Ischemic colitis accounts for 8.7-18.0% of cases of acute lower gastrointestinal (GI) bleeding; however, in some studies, it was as high as 23.7% of cases. [1] [2] [3] Therefore, it is considered one of the most common etiologies for acute lower GI bleeding. 1, 3 The prevalence of ischemic colitis is 4.5-44 cases per 100,000 persons. 4, 5 In recent decades, its diagnosis has increased with the widespread use of CT scan and colonoscopy. It is possible that the diagnosis of ischemic colitis was overlooked in the past due to less frequent use of the above mentioned modalities. An increasing elderly population is another consideration for the increase in diagnosis of ischemic colitis in recent decades, as ischemic colitis increases with advanced age. [4] [5] [6] Although the majority of cases of ischemic colitis have a self-limited course, which is usually resolved with conservative treatment, the major 30-day outcomes are significantly worse than those for patients with other colonic diseases. 2 The colon is protected against ischemia by an abundant collateral blood supply; however, it is still considered to have relatively poor collateral networks as compared with the small bowel and the stomach. These relatively poor vascular collateral networks are more pronounced in the watershed areas and the right colon. Splenic flexure and rectosigmoid junction are known as watershed areas because of the weak
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The Korean Journal of Gastroenterology points of blood supply between the superior and the inferior mesenteric artery, and the inferior mesenteric artery and the internal iliac artery, respectively. [7] [8] [9] [10] The marginal vessel is poorly developed in the right colon in up to 50% of people, making the right colon more susceptible to ischemic colitis. 7 Risk factors for development of ischemic colitis are divided into two categories, bowel factors and vascular factors.
Bowel factors include constipation, irritable bowel syndrome (IBS), fecal impaction, colonic obstruction, and any other condition that increases the intraluminal pressure, which, in turn, compromises the blood flow to the colonic wall, causing an ischemic injury. [4] [5] [6] 11 The aim of our study was to compare the characteristics of recurrent ischemic colitis to those of non-recurrent ischemic colitis and to identify the risk factors that predict recurrence.
The patients were divided into two groups (recurrent ischemic colitis group vs. non-recurrent ischemic colitis group).
Recurrent ischemic colitis was defined as ischemic colitis that recurred during the study period of six years.
Because there are no specific codes for ischemic colitis, cases of ischemic colitis were identified using the Internatio- Values are presented as mean±SD, n (%), or n only. SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart rate; CAD, coronary artery disease; CHF, congestive heart failure; PVD, peripheral vascular disease; COPD, chronic obstructive pulmonary disease; CKD, chronic kidney disease; DVT, deep venous thrombosis; IBS, irritable bowel syndrome; AAA, abdominal aortic aneurysm; ACEIs, angiotensin converting enzyme inhibitors; ARBs, angiotensin receptor blockers; ICU, intensive care unit; IC, ischemic colitis. a Statistical significance.
diverticulitis. In addition, all cases with equivocal or uncertain diagnosis of ischemic colitis or when ischemic colitis was merely considered as a differential diagnosis but never confirmed with objective modalities were excluded. Acute bowel (mesenteric) ischemia, which refers to the sudden onset of acute intestinal hypoperfusion, usually presents with severe acute abdominal pain that is out of proportion to the physical examination. It usually develops as a result of acute thromboembolic events in one or more of the mesenteric vessels that lead to acute arterial occlusion.
Chronic bowel (mesenteric) ischemia refers to a slowly progressive intestinal angina characterized by chronic episodic
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RESULTS

Patients' clinical characteristics
From January 2007 to January 2013, a total of 118 patients were diagnosed with ischemic colitis in both hospitals.
The mean age of patients was 69.41±15.07 years, with the vast majority being females (83.0%). Ischemic colitis recurred (recurrent ischemic colitis group) in 10 patients (8.5%), whereas there was no recurrence of ischemic colitis (non-recurrent ischemic colitis group) in 108 patients (91.5%) during the study period of six years (Table 1 ). In the recurrent ischemic colitis group, the mean age of patients was 71.50±13.02 years with a range of 47-87 years. In the non-recurrent ischemic colitis group, the mean age of patients was 69.21±15.28 years with a range of 21-94 years.
Age distribution in both groups is shown in Table 2 .
The majority of patients in both groups were white females.
No difference in mean BMI was observed between the two groups. The mean follow-up period was 861. Severity of ischemic colitis, the need for surgery or mechanical ventilation, intensive care unit stay, blood transfusion, and length of hospital stay did not predict recurrence of ischemic colitis as these parameters were not statistically different between the two groups. We used the website, www.timeanddate.com, for calculation of the length of hospital stay and we included both admission and discharge dates.
We did not calculate the length of stay hourly.
Death within 30 days of the diagnosis of ischemic colitis occurred in five patients of the total 118 patients (4.24%).
The causes of death were ischemic colitis (2), sepsis (2), and sudden cardiac death (1) (Fig. 1) . One death (10.0%) occurred in the recurrent ischemic colitis group, which was not statistically significant. The median interval from admission to death was 22 days with a range of 3-29 days.
Conditions considered as direct predisposing factors of ischemic colitis (constipation, hypotension, drugs, and vasculi-
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Diagnostic studies
While the levels of hemoglobin, white blood cell count, glucose, albumin, amylase, lipase, creatinine, lactic acid, sodium, and bicarbonate at admission were not significantly different between the two groups, lower levels of ALT were observed in the recurrent ischemic colitis group as compared to the non-recurrent group (20.3±9.0 vs. 30.9±17.1; p=0.025) (Table 3) .
CT scan of the abdomen and pelvis was performed in 90.0% of patients in the recurrent ischemic colitis group as compared to 75.0% in the non-recurrent ischemic colitis group. The scan was normal in 11.1% of patients in both groups. No differences in CT scan findings (colonic wall thickening, induration, pericolonic fat stranding, intra-abdominal fluid or air, pneumatosis coli, portal/mesenteric venous gas, and bowel loop dilation) were observed between the two groups.
Colonoscopy was performed in 80.0% of patients in the recurrent ischemic colitis group as compared to 75.0% in the non-recurrent ischemic colitis group. No significant differences in endoscopic findings (edema, erythema, erosions, ulcerations, friability, active bleeding, fibropurulent exudate, necrosis, stricture, or stenosis) were observed between the two groups.
Histopathology report (either from endoscopic biopsy or surgery) was available for 70.0% of patients in the recurrent ischemic colitis group as compared to 80.6% in the non-recurrent ischemic colitis group. Of note, some patients underwent surgery without undergoing colonoscopy prior to surgery, and some patients underwent colonoscopy without undergoing biopsy. The histopathological findings were normal in 0.0% of patients in the recurrent ischemic colitis group and 4.6% in the non-recurrent ischemic colitis group. Necrosis There was one case of pan-colitis, which was considered as involving all segments and counted as right and left colon.
Involvement of a specific segment of the colon did not predict the recurrence of ischemic colitis, as no statistically significant difference in terms of anatomic location of the affected segments was observed between the two groups.
DISCUSSION
Our study is unique as no previous studies have addressed the risk factors for recurrence of ischemic colitis. The aim of our study was to investigate the characteristics of recurrent ischemic colitis and to identify risk factors for recurrence. These plaques develop as a result of impairment of vascular relaxation due to the above mentioned effects of cigarette smoking, up-regulation of inflammatory cytokines, and activation of matrix metallo-proteases. 19 In addition, tobacco smoking may cause platelet dysfunction, stimulate the coagulation cascade, and diminish anticoagulation effects of fibrinolysis mechanisms. 19 Cigarette smoking may also increase the susceptibility of vessels to vasospasm from oxidative stress as one study reported that atherosclerotic arteries may be supersensitive to the constrictor effect of superoxide anion derived from cigarette smoke. 20 In this context, smoking has been shown to be a major risk factor for vasospastic angina without significant coronary narrowing. Ischemic colitis is a well-known complication after aortic surgeries, including AAA repair. In a prospective study reported by Fanti et al., 24 endoscopic evidence of ischemic colitis was found in 11.4% of patients who underwent early routine sigmoidoscopy after abdominal aortic reconstruction surgery. The main mechanism of development of ischemic colitis after abdominal aortic surgery is ligation or clamping of one of the mesenteric arteries, especially the inferior mesenteric artery. However, the association of ischemic colitis with the presence of AAA without surgical intervention has not been previously conveyed, except in a few case reports.
In our study, the presence of AAA on CT scan or by history, if CT scan was not performed, was more prevalent in the recurrent ischemic colitis group as compared with the non-recurrent ischemic colitis group. The proposed mechanism of recurrence of ischemic colitis in patients with AAA is that atherosclerosis plaques in abdominal aorta and its branches, including mesenteric arteries that supply the colon, continue to progress with continuation of offending factors such as smoking. Progression of atherosclerosis in mesenteric arteries may cause a critical reduction of blood flow to the colonic wall, which may result in ischemic injury. Another possible mechanism is dislodging of thromboemboli or atheroemboli from the AAA to the distal mesenteric arteries, resulting in development of ischemic colitis. However, regardless of the mechanism, aggressive treatment of these offending factors after a first episode of ischemic colitis is imperative for prevention of subsequent episodes. Nevertheless, conduct of prospective studies will be needed in order to prove the benefit of these interventions in prevention of recurrent ischemic colitis.
We do not have a meaningful explanation for lower diastolic blood pressure, ALT level, and necrosis in histology in the recurrent ischemic colitis group as compared to the non-recurrent ischemic colitis group.
Limitations of our study include a small number of subjects, particularly in the recurrent ischemic colitis group.
Second, the retrospective nature of the study may carry some inherent errors such as deficiency in chart documentation.
However, our study is unique as it is the first study to address recurrent ischemic colitis as a distinct entity and identified some risk factors for recurrence of this condition.
In conclusion, smoking and AAA were seen more frequently in subjects with recurrent ischemic colitis. All attempts should be made to treat cardiovascular risk factors such as smoking cessation. Smoking cessation may prevent recurrence of ischemic colitis. Further prospective studies with larger number of study subjects may clarify these associations further.
